This study examined the proposition that the experience of alcoholic blackouts is related to other indices of cerebral involvement in the alcoholic process. In particular it was suggested that those who experience alcoholic blackouts would also show signs of the effects of alcoholic damage in the form of lower scores on cognitive functions vulnerable to the effects of long-term alcohol abuse. While some evidence was found linking the experience of blackout to the severity of the alcohol problem, no relationship was found between cognitive functioning and the experience of blackout. The possibility that different mechanisms may underlie the various cognitive sequelae of alcohol abuse is raised.
Introduction
Blackouts, periods of time when intoxicated for which the person has little or no memory [1] , are common among drinkers of all sorts, from those with relatively modest consumption to the severely alcoholic [2] [3] [4] . They are characterised by Lishman [1] as involving 'a dense amnesia for significant events which have occurred during a drinking episode, when at the time outward behaviour perhaps seemed little disordered' (p. 595). While they can occur early on in drinking careers [5] [6] [7] , there are some indications that they become more frequent with the severity of alcohol problems and the duration of alcohol consumption [2, 4, [8] [9] [10] .
The mechanism underlying blackouts is unknown. There is some evidence that they may be related to the rapidity of the rise in blood alcohol level [11] .
As mentioned above, blackouts may be more common among late-stage drinkers and cognitive impairment (and presumably underlying cerebral derangement of some sort) is also more common among the same group [12] . However, not all heavy drinkers or the alcoholically dependent suffer from blackouts and not all suffer from intellectual impairment even after long drinking careers. It is possible that those already intellectually compromised may be more susceptible to blackouts. Or it is possible that both reflect a greater cerebral sensitivity to the effects of alcohol. In either case there should be an association between blackouts and intellectual impairment. To the author's knowledge, only one study has examined this proposition. Tarter and Schneider [8] compared alcoholics with a high (n = 23) and a low (n = 27) incidence of blackouts on 4 measures of learning and memory includ- O'Mahony ing the well-known Wechsler Memory Scale [13] and found no difference between the groups. However, since this is the only study of its kind, it may be timely to revisit the question.
Subjects and Methods
The study was approved by the Institutional Ethics Committee of St. Patrick's Hospital, Dublin, and was in compliance with the Helsinki Declaration of 1975, as revised in 1983.
The sample consisted of 67 alcohol-abusing inpatients of an Irish private psychiatric hospital who had been referred for examination of suspected cognitive impairment secondary to alcohol abuse. All had received a firm diagnosis of the alcohol-dependence syndrome (ADS) according to ICD-9 criteria [14] . The concept of the ADS is very similar to alcohol dependence of DSM, for which it was a model. All patients were attending the hospital alcohol treatment program.
Exclusion criteria for the study were: (1) a primary hospital diagnosis other than that of ADS; (2) history of head injury, cerebrovascular accident or illness (including frank liver disease) which could potentially affect neuropsychological functioning; (3) history of psychotropic drug abuse, apart from alcohol, and (4) less than 3 weeks abstinence from alcohol prior to neuropsychological examination. Of the sample, 76% were male, the majority (61%) were from socioeconomic groups I and II (according to the classification scheme of the Central Statistics Office [15] ), 24% were single, 61% married, 14% separated or widowed. The mean duration of problem drinking was 9.1 B 6.5 (SD) years and subjects had spent an average of 136 B 202 days in a psychiatric hospital for alcohol problems over 2.5 B 3.1 hospitalisations. A majority of the sample, 60%, were considered probably cognitively impaired by their referring physicians and the referral was for confirmation/disconfirmation of this clinical impression. For the remainder, there was merely a query about intellectual status. It was not usual hospital practice to refer intellectually disabled persons, clinically considered to suffer from alcoholic dementia, Korsakoff's syndrome or hepatic encephalopathy, for neuropsychological evaluation. Psychometric examination led to some 70% of the patients being judged impaired. Written, informed consent was obtained from participants at the time of neuropsychological testing.
Measures
The examination schedule consisted of sub-tests from the WAIS and the WAIS-R. The WAIS was used with 38 subjects, and the WAIS-R, over a somewhat later period, with 29. The sub-tests used were Digit Symbol, Block Design and Digit Span, selected for their established sensitivity as measures of alcoholic cognitive impairment [16] . Vocabulary and Picture Completion were also included as indicators of pre-morbid intellectual functioning [17] . Memory was measured by Russell's [18] adaptation of the Logical Memory and Visual Reproduction sub-tests of the Wechsler Memory Scale [13] . Russell's adaptation involves the addition of delayed memory trials to the original procedure. A gist scoring system similar to that of Schwartz and Ivnik [19] was used to score both trials of Logical Memory. Trail Making Tests A and B, which are also sensitive to the effects of alcohol abuse [12] , were also administered. Most subjects were examined by the author, an experienced clinical psychologist; a few were examined by pre-doctoral clinical psychology trainees under his direct supervision.
The mean number of definite alcohol-free days prior to neuropsychological examination was 47 B 37. The exclusion minimum was 21 alcohol-free days. Hospital practice was to order laboratory tests for most of those referred for neuropsychological assessment. The measure of liver function in the standard hospital package of laboratory tests was Á-glutamyltranspeptidase (GGT). The examiner was blind to the results of the GGT test, which were later taken from the general hospital file. Blood samples for GGT testing were given during the first few days of hospitalisation. It was thought that this test might serve as an index of physical susceptibility to the deleterious effects of alcohol.
Other relevant information was also gathered, either from interview or the hospital file. These included aspects of drinking history: approximate duration of alcohol abuse; presence of withdrawal symptoms; blackouts; morning drinking; loss of control over drinking, and the presence of physical complications, such as gastroenteritis or frank liver disease, considered to be associated with alcohol abuse. Blackouts, of particular interest in this article, were coded as present if the criteria of Lishman [1] (a dense amnesia for a time when outward behaviour was little disordered) were met.
Data Treatment
All cognitive test scores were age-scaled and transformed to yield a mean B SD of 10 B 3. The norms used for this were manual norms [20, 21] for the WAIS and WAIS-R variables, distributions provided by Abikoff et al. [22] for Logical Memory, by Russell [23] for Visual Reproduction, and by Davies [24] for Trail Making, A and B. The drinking quality and medical variables were all coded as present (i.e. abnormal) or absent. Abnormal GGT was defined by hospital policy as 1 56 IU/l. The author made an overall clinical judgement of the presence or absence of intellectual impairment on the basis of the neuropsychological data.
Results

Blackouts and Severity of Alcohol Problem
Hospital file data indicated that 58% (39 of 67) of the sample reported blackouts. The presence or absence of blackouts was cross-tabulated against various measures of alcohol problem severity. The presence of blackouts was associated to some degree with some indices of severity (withdrawal symptoms and loss of control), but not with the duration of problem drinking, physical complications or abnormal liver function. Table 1 presents these data.
Blackouts and Cognitive Functioning
The participants in this research were, taken collectively, clearly intellectually impaired. Their scores on alcoholvulnerable cognitive measures were substantially below normative values for the general population. For example, age-scaled scores for the memory and the trails variables were all 7 or below (on a mean scale of 10 B 3). This is in sharp contrast to the mean age-scaled score of 11.7 Table 1 . Problem severity and other characteristics of 67 alcohol-dependent patients according to the presence (n = 39) or absence (n = 28) of blackouts for the Wais/Wais-R Vocabulary sub-scale, an index resistant to alcoholic deterioration. Several MANOVA's were run to detect any association between cognitive functioning and the presence of blackouts. Since different versions of the Wechsler Intelligence Scale were used, analyses were conducted separately for the WAIS and WAIS-R groups. 
Discussion
This study replicates some previous findings. The presence of blackouts was related to some measures of severity of problem (withdrawal symptoms and loss of control). However, contrary to the findings of some others [8, 9] , blackouts were not related to the duration of the problem. The hypotheses that blackouts either reflect a general vulnerability to the cerebral consequences of alcohol abuse or are associated with other forms of more enduring cognitive impairment did not receive any support. In this finding the present study agrees with Tarter and Schneider [8] who, to the author's knowledge, are the only other researchers to have examined this relationship.
The lack of a relationship between the duration of problem drinking and the presence of blackouts is interesting in the light of the finding that blackouts may occur early on in drinking careers [5, 7] . This and the findings of the current study are consistent with Lishman's [25] suggestion that there may be different and independent routes to the several forms of alcohol-related cerebral impairment. One possibility is that the locus of the shortterm blackout effect is in the hippocampus [26, 27] , whereas the cognitive inefficiencies frequently found among alcoholics [28] may be more related to enduring damage to the frontal cortex as a consequence of longterm alcohol abuse [29] .
The results are somewhat limited by methodological concerns. It could perhaps be argued that the presence/ absence of blackouts is a rather crude measure and information regarding age at onset, number, duration and intensity might have yielded more sensitive and powerful indices of blackout. Certainly, it would be useful to have such indices, but they were not included in the original coding. However, blackout is a phenomenon that does not occur in all heavy drinkers/alcoholics and a presence/ absence measure is a defensible index of susceptibility. It is also possible that relationships between blackout and cognition might have been better demonstrated through more extensive and sophisticated examinations of cognitive functioning rather than the relatively brief and clinical measures used in this study. A further limitation is the relatively small number for the analysis of cognitive variables which would not have maximised power.
Nonetheless the data presented here suggest that alcoholic blackouts and more enduring alcohol-related cognitive impairment are not closely related phenomena. Blackouts are a remarkably under-researched phenomenon and the author believes with Lishman [1] that 'correlates of individual vulnerability (to blackout) remain an important question for further investigation' (p. 595).
